Introduction
The clinical diagnosis of cancer of the female breast at a stage when the patient presents with symptoms is generally correct, but not always. Most surgeons, therefore, prefer to obtain confirmation of malignancy by preliminary biopsy before proceeding to definitive therapy. It is probable that all methods of biopsy cause the dissemination of cells from the primary tumour, with the consequent risk of metastatic disease. For this reason if no other there is iustification for careful evaluation of other potential methods of diagnosing cancer of the breast. Mammary thermography has attracted considerable interest in this respect during the past decade (Lloyd Williams et al., 1961; Gershon-Cohen et al., 1965; Draper and Jones, 1969; Furnival et al., 1970) , enthusiasm for the method being varied.
We report our own experience of mammary thermography in the differential diagnosis of women with established mammary symptomatology attending the Hammersmith Breast Clinic. Methods A total of 359 patients had thermographic examinations. These women presented at the breast clinic for a variety of reasons (Table I )-346 complained of mammary symptoms and 13 requested examination although they had no symptoms. The mean age of the patients in the series was 37 years, and 274 (76%) of them were premenopausal. Thermography was carried out at their first attendance irrespective of the stage of In general, patients attending the clinic in whom the clinical diagnosis of cancer was unequivocal did not have mammary thermography, a fact which accounts for the somewhat low incidence of malignant lesions in the series. Subsequent histological diagnosis was obtained by drill biopsy (Burn, 1971) or by examination of excised tissue when operation was indicated. All patients have been followed up for at least nine months.
The first 97 patients in the series were examined with a Bofors I-R thermographic camera and these have already been reported (Nathan et al., 1970) . The remaining 262 patients were examined with an E.M.I. Thermoscan Unit. Each patient was seated facing the camera which was about 3 feet (91 cm) away.
The patients were unclothed to the waist with the arms abducted away from the chest wall. The breasts of patients scanned by the Bofors camera were cooled by the application of alcohol swabs for 5-10 minutes before the examination. This method was not adopted when we used the E.M.I. thermal camera, preliminary cooling being achieved by the patients sitting unclothed to the waist for 10 minutes in a cool atmosphere before thermoscanning began. Every patient had both breasts scanned simultaneously and the images were recorded on Polaroid film.
In the first group of 97 patients the thermograms were originally interpreted as being normal, suspicious, or abnormal. For the purpose of the present analysis, however, these thermograms were re-examined and reported as normal or abnormal in accord with the method adopted in the reporting on all the subsequent material. All the thermograms were read by two experienced observers, both radiologists (B.E.N. and D.P.M.), There were 231 such women, of whom only 15 were considered to require a biopsy. No fewer than 115 (50%) of these patients had abnormal thermograms, 51 of whom also had mammography with no indication for biopsy. Subsequent follow-up of at least nine months has given no reason to suppose that any of these patients has an as yet undiagnosed malignant or localized benign lesion.
Discussion
Our experience of mammary thermography in women with symptomatic disorders of their breasts leads us to conclude that the technique is of no help in differential diagnosis. The features of abnormality in thermography, unlike those on mammography, are non-specific. It is clear that benign lesions of all types can result in an abnormal heat pattern. The localized "hot-spot" on thermography can be equally representative of a segment of fibroadenosis as of an infiltrating carcinoma. A benign lesion is less likely than a cancer to cause an abnormality on the thermogram but this does not help to decide in the individual patient. Equally, the presence of a normal thermogram does not exclude the possibility of malignancy.
Even with more sophisticated equipment, quantifying techniques, and greater experience in interpretation, it is difficult to visualize that mammary thermography will ever be of real help in the differential diagnosis of lumps and other symptomatic disorders of the breasts. Certainly thermography will never obviate the need for biopsy, which is the major consideration for the surgeon.
What then of the potential of mammary thermography in the screening of women for early asymptomatic cancer of the breast ? Enthusiasm for "well-women" clinics is mounting and a number are operational in the United Kingdom, the prime objective being the early diagnosis of mammary cancer. Public demand for this type of service undoubtedly will increase. Is it reasonable to support the concept of thermographic examination being an essential part of such a service ?
Although reports have been published of the occasional diagnosis of early mammary cancer by thermography alone (Aarts, 1969; Gershon-Cohen and Hermel, 1969; GershonCohen et al., 1970) , our experience leads us to doubt its value as a screening procedure. In our series of patients with symptoms a disturbing number of women with neither clinical nor mammographic evidence of abnormality had abnormal thermograms.
The thermographic abnormality in these women was indistinguishable from that seen in patients with organic disease of the breasts, both benign and malignant. The situation is further complicated by the observation of Watmough and Oliver (1969) that, even when there is an organic lesion, the recorded "hot- for failing to make full use of thermography, a viewpoint which showed a lack of understanding of the clinical problem.
There is need for continued careful evaluation of thermography as a diagnostic method, but it must be recognized that for the present its practical usefulness is extremely limited. Thorough examination of the breasts by an experienced clinician remains the most reliable method of detecting and localizing abnormalities within the breasts. Mammary thermography in its present form is an interesting ancillary investigation but no more than that.
